Beginning students in ecology are almost universally interested in animal behavior, but few have a comfortable grasp of the evolutionary approach to the study of animal behavior and ecology. Because an evolutionary approach is essential to understanding in most aspects of the discipline (Alcock 1993), I have worked to develop an ecology exercise that exposes students to ''evolutionary thinking.'' In the exercise I first teach some theoretical concepts in the form of a graphical model, and then allow the students to apply the concepts by developing a field experiment to test predictions of the model.
Beginning students in ecology are almost universally interested in animal behavior, but few have a comfortable grasp of the evolutionary approach to the study of animal behavior and ecology. Because an evolutionary approach is essential to understanding in most aspects of the discipline (Alcock 1993), I have worked to develop an ecology exercise that exposes students to ''evolutionary thinking.'' In the exercise I first teach some theoretical concepts in the form of a graphical model, and then allow the students to apply the concepts by developing a field experiment to test predictions of the model.
The evolutionary approach to the study of animal behavior views behavior as the product of natural selection, and thus asks what behavioral patterns are expected to evolve in an animal, given a set of basic assumptions about the animal. This approach often makes use of optimality models that formulate mathematical solutions to problems in animal behavior by first establishing a set of basic constraints or assumptions about the animal, and then solving to find the behavior that maximizes a relevant component of the animal's evolutionary fitness. This approach is very useful in the study of behavior because it allows us to understand why an animal behaves the way it does, not just how it behaves. Thus the evolutionary approach allows the study of animal behavior to be a predictive, rather than descriptive, science.
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The exercise described here, which uses the patch model of optimal foraging as a vehicle for introducing the evolutionary approach, has worked well both to stimulate student interest in the subject and to emphasize current scientific approaches to the study of behavior. Also, because the exercise is based on a graphical representation of the model, it provides an opportunity for students to hone their skills in interpretation of graphs, an ability that is often underdeveloped in beginning students. Although I have used it only in collegiate courses, the exercises should also be useful to high school educators since required materials are inexpensive and the concepts are communicated graphically rather than mathematically.
The Patch Foraging Model
The general discipline of foraging theory in animal behavior addresses the question of how an animal should behave while foraging (i.e. searching for and consuming food). The patch foraging model focuses specifically on the behavior of animals that forage across several small patches during a foraging bout and asks how long an animal should forage in a patch before moving to another patch (Charnov 1976; Stephens & Krebs 1986) . Environments are naturally patchy, and thus the patch model has broad relevance in animal behavior. A few examples of predators foraging across different patches include owls foraging for mice in several open fields, mice foracing for seeds under several plants, and birds foraging for insects in several trees. In my presentation, I make some simplifying assumptions that allow the presentation to be as straightforward as possible; those interested in a more rigorous treatment are referred to Stephens & Krebs (1986) .
The patch foraging model applies to animals that randomly move through their environment in search of foraging patches. The key elements of the process are (1) the animal spends time traveling to a patch, then (2) consumes and depletes food resources in the patch, and finally (3) travels to another patch to repeat the process. In order to decide how a forager should go about this task we must first decide on the goal of the forager. Since the point of foraging in the first place is to gain food or, more generally, energy, the model assumes that the goal of the forager is to maximize the rate of food intake over the course of a foraging bout (i.e. across the several t o m a n y p a t c h e s v i s i t e d w h i l e foraging).
Identical Patches
Armed with these simple assumptions the solution can be derived graphically. To teach students the basic principles of the model, I began with the simplest case in which all patches are identical (Figure 1 ). Cumulative food consumed (or, more generally, energy gained) is plotted against time. Initially no food is consumed because the forager must spend some time traveling to the food patch. Once in a food patch, the forager begins to gain food at a rate that is high initially, but levels off as the forager spends more time in the patch. The curve in Figure 1 showing how food is accumulated over time is called the gain function, and its form is important. When
